INTRODUCTION
The antagonistic interrelationships among microorganisms have attracted attention since the dawn of bacteriology. The antagonists which are abte to combat and destroy disease producing microbes are found to inhabit, in addition to the soil, various other natural substrates. Although, however, the soil organisms have been greatly exploited for their antibiotics, the skein of complicating factors which influence the destruction of terrestrial organisms in marine environments has yet to be fully unravelled.
There are innumerable reports on the bactericidal effects of sea water on the terrigenous microflora (BoYcr & HAI~DMAN 1896 , KLEIN 1905 , KOI~tNrK 1927 , TRAWlNSKI 1929 , ZoBELL & ANDERS~N 1936 , CARVENT~R, SZTTER & WErNBEI~G 1938 , RICHOV, N~ANT & RICHOU 1955 , P~AMER, CARLVCC~ & SCARVINO 1963 but ZoBrLL & FrLTI~AM (1936) were among the first to make specific mention of the possible presence of toxic substances in sea water. In 1952 DE BALSAC, BEI~TOZZ~ & GA~DIN observed that the bactericidal principle in sea water was independent of salinity, was thermolabile and persisted after passage through a Chamberland filter.
Dr GIAXA (I889) was probably the first to report the existence in the sea, of bacteria antagonistic to anthrax bacilli and Vibrio comma. In 1947, ROSENr~LD & ZoBELL carried out a detailed study on the antibiotic producing marine microorganisms. They found that most antibiotic-producing bacteria belonged to the genera Bacillus and Micrococcus. Although they did not attempt an isolation of specific antibiotics produced by marine bacteria, it was evident from their work that various species of microorganisms indigenous to the sea elaborate antimicrobial substances, and they even suggested that the sea may represent a reservoir of microbial antagonists of possible importance. Further work along similar lines was carried out by KETCHUM, VACcAI~O et al. (1950) , KETC~M, CAREV & BRIOGS (1952) and others. 
MATERIALS AND METHODS
Sea water samples were collected from different locations between 18°00'N -72°00'E and 18°52'N -72°85'E in previously sterilized glass-stoppered bottles following the method adopted by workers like JOHNSTONE (I892), HEYDENREiCH (1899), A~OTT (1921) , WmvvI~E (1927) and ZILLm (1929) .
For the isolation of the antagonistic bacteria from the sea water sample, the "double layer" method of McLEoD & GOVENLOCH (1921) , slightly modified by CIS~RA-WLA (1960) was adopted. The seed layer was superimposed directly on the sea water dilution plate, and the sterile second layer of agar used in the original method was omitted. ZoB~LL'S medium 2216 (1941) was used throughout the isolation procedures. The test organisms employed were Staphylococcus aureus F.D.A.209 arid Salmonella typhosa str. Ty. 2, the medium being WILKINS agar (1949) . For the isolation of marine actinomycetes, CZAV~'s medium (H~N~C~ 1947) with 3 % sodium chloride was utilized. The bacterial isolates were maintained on ROS~N~LD & ZoB~L 'S medium (1947) and the streptomycal on EME~SON 'S agar (1917) .
A summary of the data regarding the isolation of the sea water samples and the number of active isolates obtained has been presented in Table 1 .
MEDIA STUDIES
It is a well recognised fact that antibiotic production is altered both qualitatively and quantitatively by the nature of the culture medium. Consequently, a study of the antibiotic production by the isolates was undertaken in various media. Eleven different media were selected for this purpose, starting with the most common liquid medium, Nutrient Broth. Media containing organic supplements and media prepared with indigenous raw materials were examined under optimal conditions of cultivation. All the media selected were incorporated with 3 °/0 sodium chloride.
The media selected were: . The experiments were conducted in 50 ml amounts of the medium in 250 ml Ehrlenmeyer flasks to obtain a wide shallow layer of growth under stationary conditions. This method (depth of medium 11 mrn) has been found to provide suitable conditions of growth during studies on different media for antibiotic production by L~xcis, DIMICK & FEUS~ZL (1945) and SEN & NANDI (1956) . A~er optimal growth had occurred, 2 ml of the broth were transferred from each flask into sterile test tubes. These were treated with 1 ml of diethyl ether for i hour, the ether was then evaporated, the final traces being removed at 45 to 50 ° C in a water bath. The final residue was assayed for antibacterial activity by the "Agar Cup" method of assay (Tables 2 and 3) .
A tentative indentification of the active isolates was attempted on the basis of their morphological and cultural characteristics on various media according to standard procedures (Br.~ED, MUI~RAY & SmTH 1957 , ZoBELL & UPHAM 1944 . 
RESULTS AND DISCUSSION
The isolation procedures resulted in the isolation from 41 sea water samples, of 60 cultures elaborating antibiotic principles against one or both the test organisms. It was observed that 45 of the antagonists isolated from the different sea water samples were aerobic spore-forming bacilli. Eleven belonged to the group of gram-positive cocci, 2 others were gram-negative bacilli and 2 of the isolates belonged to the genus
Streptomyces.
All the media selected were found to promote good growth, pellicle formation was very common, and thick, heavy pellicles with a wrinkled appearance were often encountered. It was, however, noted that the amount of growth of an isolate in a particular medium had no correlation with the amount of antibiotic produced.
Of all the media examined, the medium found consistently good for antibiotic production was GAussr's medium. Antibiotic production by most of the isolates was stimulated in this medium. An important observation was the fact that 51 of the 60 isolates showed high antibiotic activity against Salmonella typhosa, the zones of inhibition obtained being cidal in nature, while 33 of the 60 isolates which were active against Staphylococcus aureus gave zones of partial inhibition. The zones of complete inhibition ranged from 14 mm to 28 mm, 40 isolates giving zones of 20 mm and above.
Even where the zones of inhibition were static in nature, as against Staphylococcus aureus, they were usually large and measured on an average, 18 mm to 19 mm.
The groundnut oil cake medium was found to be the next best, 14 isolates giving complete zones of inhibition and 24 giving partial zones of inhibition against Salmonella typhosa, ranging from t9 mm to 27 mm in the former case and 14 mm to 17 mm in the latter case. Sixteen isolates showed cidai activity against Staphylococcus aureus, and 4 isolates showed static inhibition. Other media which stimulated antibiotic activity were the alvein production medium of GILtIvrR, WAKSMAN & LECHrvALI~R's medium for neomycin, Glucose-Soyabean-Beef Broth and the Corn Steep Medium of GOTTLIEB et al. for chloramphenicol.
The medium of AvvtrBY et al. was not found suitable for antibiotic production by marine organisms. It was noted that in most of the cases, only zones of static inhibition were obtained. Similar results were obtained with Potato-Dextrose Broth ROSENFrLD & ZoBELL'S medium also gave very disappointing results while Nutrient Broth proved to be the poorest medium for the stimulation of antibiotic principles.
The constituents which occurred constantly in the media supporting good antibiotic activity were glucose and salts, such as sodium nitrate and magnesium sulphate, with additional factors such as tryptone and oil cake.
Thus, depending upon the nutritional environments, the various marine bacteria isolated were able to elaborate antimicrobial principles against both the test organisms used. SUMMARY 1. 41 sea water samples vollected between 18°00'N-72°00'E and 18°52'N -72085'E were screened for marine bacteria possessing antagonistic properties against
Staphylococcus aureus and Salmonella typhosa.
2. Of 60 cultures elaborating antibiotic principles, a majority (45) were aerobic spore forming bacilli; the rest included gram-positive cocci (11), gram-negative bacilli (2) and streptomycetes (2). 3. The majority of the isolates showed higher activity against the gram-negative test organism. 4. Eleven different media were used to observe the effect of nutrients on the production of antibiotic substances.
